Developmental regulation of gonadotropin-releasing hormone neurons by fibroblast growth factor signaling.
GnRH neurons are central to the initiation and maintenance of reproductive function in diverse vertebrates. The formation of a functional GnRH system during development is a highly complex event that likely requires extensive guidance by neurotrophic factors. In this study, we examined whether members of the fibroblast growth factor (FGF) family are critically involved in the development of endogenous GnRH neurons. Immunocytochemistry revealed the presence of FGF receptors (FGFRs) 1, 2, and 3, but not 4, in embryonic day (E) 10.5 medial nasal placode, an area and time consistent with the first appearance of GnRH neurons in mice. Dual immunocytochemistry confirmed the presence of FGFRs 1 and 3, but not 2 and 4, in a substantial fraction of E15.5 and postnatal day (P) 3 GnRH neurons. To examine whether FGF signaling was essential for the specification of GnRH neuronal fate, a nasal explant culture that supported the in vitro emergence of GnRH neurons from E10.5 noses was established. In this system, the addition of SU5402, a FGFR antagonist, suppressed the emergence of GnRH neurons. Lastly, we investigated whether FGF signaling altered the extension of neurites in cultures of dispersed GnRH neurons. The addition of FGF2 to E15.5 and P3 GnRH neurons expressing the green fluorescent protein significantly stimulated neurite outgrowth (E15.5 and P3) and branching (P3), suggesting a regulatory role of FGFs in GnRH axon targeting. Together these results demonstrated that FGF signaling critically regulates multiple phases of development in a neuroendocrine system essential for vertebrate reproduction.